Bio-Organic Nanotechnology: Usin 
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Moffett Field, CA; ’Department of Polymer Science and Engineering, 
University of Massachusetts, Amherst, MA. 



Abstract: While the ability of proteins to self-assemble 

makes them powerful tool in nanotechnology, in biological 
systems protein-based structures ultimately depend on the 
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nano-scale patterning that maximizes the potential for both 
increased structural complexity and integrity. 


Diblock copolymers 
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A specific example: polystyrene polyethylene oxide 

diblock copolymer, P(S-b-EO), spun cast from benzene 



height 10 nm phase 20 



Chaperonin proteins from S. Shibatae 





Trent et al. 



Chaperonin self- assembly 





McMillan et al. 




Combining the two self-assembling systems 
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Interaction between diblock copolymers 

and chaperonins 
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Preparation of Hybrid Polymer/Protein 

Thin Films 
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micelle formation in the aqueous phase was aided by the 
presence of the chaperonin protein. 


Result: Hybrid Polymer and Protein Thin Film 



AFM phase image of polymer and protein 
hybrid thin film 


P(S-b-EO) with and without chaperonin 
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Polymer only Polymer plus protein 



P(S-b-EO) and GroEL hybrid film 




Future Directions 

Explore other diblock copolymer and protein 
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domain sizes of the composite polymer/protein 
material. 
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